In this note we provide a criterion for the existence of globally defined solutions for any regular initial data for the 3D Navier-Stokes system in Serrin's classes.
Introduction
Let Ω ⊆ R 3 be a bounded open set with sufficiently smooth boundary ∂Ω and let 0 < T < +∞. We consider the incompressible Navier-Stokes equations  y t + (y · ∇)y = ν△y − ∇p + f in Q = Ω × (0, T ), div y = 0 in Q , y = 0 on ∂Ω × (0, T ), y(x, 0) = y 0 (x) in Ω,
where ν > 0 is a constant. Define the usual function spaces V = {u ∈ (C ∞ 0 (Ω))
and V = {u ∈ (H 1 0 (Ω))
3
: div u = 0}. Denote by V * the dual space of V . Let (·, ·), ∥ · ∥ H and ((·, ·)), ∥ · ∥ V be the inner product and the norm in H and V , respectively. Let ⟨·, ·⟩ be the pairing between V and V * . For u, v, w ∈ V , the equality
We say that the function y is a weak solution of Problem (1) 
A weak solution y of Problem (1) 
. 296] and references therein). For any f ∈ L ∞ (0, T ; H) and y 0 ∈ V , the local existence of strong solutions for the 3D Navier-Stokes equations is well known ( [1] [2] [3] and references therein). Here we provide a criterion for the existence of strong solutions for Problem (1) on [0, T ] for any initial data y 0 ∈ V and 0 < T < +∞.
Topological properties of solutions
The strong solutions of Problem (1) 
For sufficiently small z 0 ∈ V and g ∈ L 2 (0, T ; H), Theorem 2.1 implies that Problem (1) on [0, T ] has an unique weak solution that is a global strong one.
The proof of Theorem 2.1 is provided in [4] . Here we outline the main ideas. For (2) with sufficiently small δ > 0 and sufficiently large C > 0. The problem
are standard Galerkin approximations for solutions of Problem (4) with
, where L > 0 is sufficiently large. In a standard way the limit function η of η n , n → +∞, is a strong solution of Problem (4) The following theorem is the main result of this note. We consider the 3D controlled Navier-Stokes system (cf. [7, 8] ) 
